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Abstract 



A compact and high-accuracy angular position measuring device is provided which has magnets installed in a rot 
core and a magnetic sensor installed in a stator core. The magnetic sensor produces an output indicative of an 
angular position of the rotor core as a function of a change in density of magnetic flux produced by the magnets. 
The magnets are so arranged in the rotor core that the same poles are opposed magnetically to produce a 
repellent force in magnetic fields of the magnets, thereby causing the magnetic flux to go to the magnetic sensor 
through the rotor core. This eliminates the need for an air gap between the stator core and the poles of the 
magnets which is formed in a conve ntional device, thus allowing the device to be reduced in size and an error in 

output of the device to be decreasedL 1 
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^+ »^»2 9 zmmrzmLomm i c 3 1 
° HXrcs(et > -& (03#M) o flEor. *-^u i c 3 

(BlKftOffiftttHttffl) 418 0° J:0fe^*<-T« 

[0046] *Ct, 09&CX01 QKmtt9&VO$k 
MBB ( 7 ) -CB, 1 C 3 1 (DtH^oa«lffiH4 

JlE^f S/c»(C % ^f-^375 5*W^.tf 1 2 0" © 



(7) 

11 

5 (Dfytt&frhWiftW&VZ 3 owrft sr 
RXUT. *©5%©lo£BB^fti=F 6<t 
U t ? 6 «C1 I C 3 

t9*ic*b#fcfta (i 2 0' ) f^^-c, 2m<om 

E2 7*U-*3724CCEBU U-#3724©ft 

js»j© 5 % <D&ma 2 7 (Dia^gp^w: % mffimtt±m 

8*»JS0n*5. *©fl&©«fifctt. BUlSS 

WMl ( i ) tnc-c**. io 

. [0 04 7] «Atf, H9©[3«{iBrtt. ^MOmS 
2 7©N»e»ai/cW, 4~>Xf'-^ 
37 5 5 ©SiWHBWBl* t ^ 6 <*->U 

I C 3 1 ) ->Xt*-*37 5 5£>Tffla5->tt-£n7 2 
4©3&K^£WJ©6&52 7CDSllteK^ *flH©fi$E2 
7©N«J&»&WMKSItt* v-2ay2 4^Xf~-Z^ 
7 5 5 0*±W^aE«J©xr^^^^-»^^-^=3T 
5 5 (DTMSB-* ©3ffl8T?£flMO»5 2 7 
©SffiKlK&o 

[0 04 8] ^o»h;^w^©tWftUI*© 20 

Eli£KH*or. n-d?aT2 4^016^4 HI OK 
ijrT^lC, P«-drnT2 4(3D|El(Sft*s. 1^0-230 
" commit, BBMWWfl^t ^^»5 6©Ba2lffi@[ (* 
-MC31 CctPK-r^eSfflg) 
4>U P-*372 4©[5]&ft;&*jft2 4 0'-3 

5 0° tCttS&. «»*ffl¥i-^^»5 8(D«8m«a^ 

[0 049] £t±»W O/cSSSmffl ( 7 ) Ttt % 
^3755^120* e???£Mw:3#ttu -£©# 
SICCJ: t)^fiSO/c3 -?oxr*t ?:?"©5^©1 ^£63 30 

a-*3r2 4©HIEft^S^*««ttU^*^ 

5 6 cDfssn^ ct m>mt l mmw t * o. $m 

j&2 3 0° ttt4. CftlcJrtK 2 4©EHE 

ft tc J£D TBBSWft W ft^56 ©»m«K#itfilffJ 
CC^bT4@IEft©®H^2 2 0 o CCtttQ, 

SCttfTfcr. HKftO«SJW*aiS88*»2 2 0- * 

r*fc*Tft 40 
[oo5o] ( 8 > ] tmm&m < 7 > -c 

«\ Xr-!>375 5£3#f!lU/c#i, HI 1MH 
2 CC^T*»9i©SaiUB« (8) Ttt, Xf->375 
5««it«9 0' ©ftSt^^"Ci^&C4^S(-T4Ci 
T\ ^7-^375 5©*^»*»6S*rfi3CcHaf44o 

Oi7ft^*Mbt, *co^%©i-o*»attUj 

ft7^»5 6iU C©««fcffi4 f *v:7»5 6K:i 
«©*-jM C3 l£EBts?t>4. ^UT, 
375 5 05MMAKe9^CC^t>«ft:#lft (90' ) £ 
^t, 2-r><DWE2 7^0-^372 4&tgSBUTl> 50 
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So 

[0 05 1 ] SI l©0ISGiflrctt. ;&{!!©» 

52 7©N«fr6ttJfcBWtt. n^372 4^f- 
^3755 ©S±M«- > SBE»ttH14 r + * ^« 5 6 (*- 
;HC3 1 ) ^f-^375 5©«T«§&^tf 
7 2 4 ©«BT*«©»e 2 7 CDS StcR 0 % T«<0» 
52 7©N«fr6fflfc»*«. tf-*372 4— X^*- 
^3755 ©^TWig^TA!**©* 7 ¥ *■ ? ^— * f* 
-^3755 ©«TWJBP-» d-^3724 ©SBr TOM 
©®ffi2 7©S©&tBI&o 

[0 0 5 2 ] COSWt 0 1 2CC^"TJ:-5CC. 

*372 4<D®$zmcfccxmM&m*+ v Z?»S 6© 

MttUWH) JWRl2 0 0' frtfeft*. 
[005 3] [WH5K9) ]^-*375 5t3 
»fflX«4^f!)'r41S^-Cfc t 0 1 3 JbMH 1 6 tCTjVT 

8B5 7*Jgj£LT fc X^-*:a7 5 5fcjfcftSfflSB*» 
AtttU^-r ?^S5 6 (*-iH C3 1) KSitpSl** 
^^Ittfi^ C©*§£\ il 3 (3 
(Dm) % H14 (4*MM;*f*~-*©W> Tti, n-*=a 
72 4©ftjgH<t*^~£37 5 5©Waffl<t©fffl©=F 
t?^#»E2 7tc35^< ttotM. cn 

ecJ:9> D-^372 4©rtJafflJ©^fe©SfiK52 7© 

C<D:rt»tt** v^«cJ:-o"C«W52 7©M@<tx^~ 

^3755 i<DIB©8BBR©)®»*s|»jI:Sti*. 
[0 0 5 4] HI 5 (3 5HM*?— *©W> . H 

16 (4#SH*:r-#cDW r«\ HWJMWftftWfc* 

-^3724^^7-^375 5 &n£4ttCEBUC. 

P-^f372 4(D^ffliXr-^375 5©^i^Mi 

5 5 ©^M^m^-fr v zm 5 6 ©^HHJfcJ^ttLfc*^ 
+ -?^«B5 7 3W, ^f-^375 5CcSti4ea^^?SM 

»52 7©?s»©®»*^*<-rss»ife*^-r- 

[005 5]^, IMZ&mmtWcCU. Xt-^37 5 

5*3»«a±*c»«-rsi»^K:. -Sfl)fli«e7« 

±(C^SH*r^ii^ x 2ffl©»52 7©BW*^^* 
37 5 5©^S0ftab-^^i|5|— <CR£L>?l>&tf> 2 
i(DiE2 7©raP§^^7 u -^375 50AMAfttT? 

fc s n-*37 2 4©rtHWfc»«r*a«je»i»Jtffl 



(8) 

[0 0 5 6 ] [sewt» <i o) ] ±c*r, mexfli 

JgfiS ( 1) - (6) ©<fc^tC, Xf-*37*»«ll/t 
«RSLfc««*kHi^+ » *«WlC*-* 1 C&2{I3fc-< 
TI2BI/T, 2ffl(D*-;i> 1 C<Dffl*tI^(CjtKlt 

So friBUffi^ffi ( 1 ) - (6) <D<£5CC, ^^-^^ 

So 

[0 0 5 7 ] L*>U itriESISS^fii (7) - <9) ©J: 

^2<@^^rBBS^Sx^-x^PH^rt^:<^S^-e 
[0 0 5 8 ] fct, ^ncxtum ( i o ) com 1 

^SfeW (117) i»2» (118) tt, ^f— * 

37 6 i *3ftmhxwMvtcmim\b*?+ v^ne 2 

^f-^376 1<D#WPA6 3^iXf-^376 1 
(D^Of^btl^, fit, COXt--^376 
1 CD^SHtCct 0 titc 3 OCD^ * 7^64 (Drp*vm 

&<D^+v7z®$mm*f**y'$i6 2£L, terns* 

tfcffl*> -y^8|J6 2rtCC*-;U I C3 1 *2Mfc^ri2 
376 1 ©*'|>*«»T* i^^C^fiS-rSCi-C, 

2*t^r*ff»tt^ttittori*s. 

[0 0 5 9]-^ Rffitt©D~*=i72 4<Z>S%. X 

4fc»j£-rstMBc:, ^ n^nfias2 7#i£ 
w*>*vct>£ 0 ±te§»fe#j (017, ^18) t 

tt, fi^^m^i- * ^SR6 2CD^H«JCC^+ 9 

[0 0 6 0 ] «il*MU/c*^MS (10) ~C\* % X 
f-^376 1 dWMWifr&B 3^S^r-^376 1 © 
^ctOr^LT. Xf-^376 l<C>#3MtJ:9JI£J& 
£*lfc3 o<D^ * 9 7*6 4 <Dtp-cm&<D*r > * :74fitt» 
«fa4 r +9^W6 2iT4ct5K:Uft:Or. IBMtttttf 
* ar^WB 2**?— ^37 6 1 &g<^S 
CtftXZZ. CtifiCj:!), Xf-^376 l£'J>3Mfc 
UTfc. M^aH r i'*:/«6 2rt<c*-;viC3l* 

2fflafe-<riBS'rsx^-x4aiffi*rsc<b^*c#. 2 

ffl<z>*-;i/ I C 3 1 ©ffl#*Ei»*dt«LTH#*itt^ 50 
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[0 0 6 1 ]^ X?-*3r*4»»XB*tiW±^ 
At x - * 3 r ©ipAJ: 0 r 6 ? i: 5 k: b x b& 

[0062] tmuaam (d^(io)k 

It, *-jHC3 1 (*-ju*^) KftAT, ttSUK 
JS»^*ffll» 4 J: 5 Cc L X 

[0 0 6 3] *fc, WBBSmk^flR (l)-(10)r 
tt, ^JB«©P-*3T2 4 (3-*) *«*fflWi — 
fttcEMES-tft:, *©rtHJ»DX^-4rrir2 5 4H5E 
-rS«fc5tCUfc^ Ctli«S*f«C % j^JB«l03T2 4 

I c 3 1 *«ttH«lii— »«cH«3**J:9«:l-c** 

[0 064] *(Dflk ^JSIfitt, h JW^^CDII 

^4fettHRB<clR)£34r*". a* 0[5]$5#©[Bl&#&ffl 
SSBCCjfiffl-r 6 C <b So 

[Hffl©tt#ttBW!] 

chi ] ^§m<ommBm < 1 ) (cwn-^37, 
[H2 ] ^zmommmm ( 1 ) oai^tttHXBatB 

[03] *«9!CD«»^fl8 (l) ©u-^THCfcK: 

■ 

[04] ^mommmnsi (2) m^a-^7, 

[0 5] *«9i<DSI»^« (3) CT)I5|«£fttftaS5B©«S 

[06] **980HJSJB« (4) CC*5^4P-^nr. 
WE, ^^-*=ir<DEBMff*^"rBI 

[0 7] ^WBc^Gtl^tt (5) {c*j»*n-*nr. 
»5» ^^-*3r©EBW**SVrBI 

[08] *»M(D**te^fi8 (6) tc*W*P-3i=iT. 

is, ^^-^37©egM^$i*a 

[09] #»9!<DS!3&feJ$B (7) (Ctel«P-*37, 
[010] #«gH©H*fcJ&!B •< 7 ) cDP-^^TIUlKft 

[HI 1 1 *»W©II>IBBJB (8) *c*j»ao-#n 

r, ^f-^37 <DnmM%&m? m 

[012] *»?B©*«^JiB (8) CDP-^3T(6]teft 
T0 

[013] *mi<Dntmi& ( 9 > ©* 1 



(9) 
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1 4 ] «Rna>HMB^tt ( 9 ) ©#2«fcWC*W 
l 5 ] MBOXJBtftt (9 ) ©«r3**«CC*JW 

1 6 ] jftHoxaiM ( 9 ) ©»4 : xjk0ik:*&* 

1 7 ] *»W©^tt»JB (10)O»l IGKttCCfe 
1 8 ] *»?8<Ol8«0gJB (10) 0*2»«fC* 
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3 17 909 



10 



[01 ] 
3i*-*ic<a*«i*fH**-) 

•29 
-26 



[019] !!£*(0HIEft«kttl*6K*ttWr 4fc»©IKB 
H 

2 1^(*m^$;>^ 2 2-HIHIfe. 2 4-P-*a 
T> 2 5"'^f-A37. 2 7HB5. 2 8-iSSB 
B»±ffiOffiHl»- 2 9 •••KSUftUi* + v * 3 1 
-;H C (ttfiUfttti*^) . 4 l-EHEU^ 5 1- 
^••r^^SB, 5 2"'P-i37, 5 4-1E 5 5- 

+ 8 1-^*37, 6 2H8£Mfcffi3 r +* 

[12] 




27 





(11) 



#112 0 0 1 -3 1 7 90 9 




[HI 5] [016] 82 




[018] 




(72)^HJ# XfiSffl m.% (72)169!^ W* ©til 

SBD«W)«iPlOBl«ir 1 TB 1 *» f*5££ aWU»«l«r&BSftWr 1 T@ 1 

(72)^# wir ffim 

«n!iiwu«nii®mwr i tb i »» 
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